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1 Cooling System 401
Combustior• Air and Fuel Systems 40240
4061 Cimil.case Ventilatiou System




1 Eny.ne Wiring System 409
1 Accessories 412
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1 External Heat System Assembl 304.305
1 Heater Head Assembly 303
4 Regenerator, Finish Machined 302
4 ' Gas Cooler Assembly 301
4 Retaining Plate 209
8 Retainer Insert 209
8 Retainer Insert 209
36 Nut 209
1 Cylinder Block Assembly 209
•1 Piston & Piston Rod Assembly 207
4 Piston Rod Seal Assembly 208
1 Compressor Piston & Piston Rcd Assembly	 1 207
1 Compressor Piston Rod Seal Assembly 208
1 Check Valve & Gas _onnection Assembly 210





































1 Atomizer & Ignitor, Ass'y
1 1 17054 Preheater, Ass'y
1 Air Inlet Casing, Ass'y
1 Exhaust Casing, Ass'y
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External Preheater, Ass'
Mrhlaaror@"	 f^	 O^naa; ApreMM




Spec No	 T1 1 -4




©RIG!NAL P.4 r F 63















1 17055 Outside Tightening Plate, Ass'
1 17057 Sheet Cone
4 17058 Tightening Ring
2 17059 `Inside Tightening Plate, ss'y
2 17061 Lower Sheet Ring, Ass'y
1 17026 Heat Exchanger Plate
1 17027 Heat Exchanger Plate
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1 17142 Outside Sheet Casing
1 17143 Outside Sheet Casing
4 17144 Sheet Ring
4 17145 Open Tightening Ring
4 17146 Flange
4 17147 Sheet Cone
pgy^p
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Cover, Ass' y
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4 2 17172 Insulating Cover, Outer
4 2 17173 Insulating Cover, Inner
1 17121 Heater Section, Ass'y
4 3 17170 Seal Rail
1 2 17151 Casing Mould Ceramic
3 17129 Tube for thermocouple
4 17131 Sleeve for thermocouple
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3 17120 heater tube, Ass'y
E 3 17068 Heater tube, Ass'y
3 17118 Heater tube, Ass'y
3 17069 Heater tube, Ass'y
1 17038 Regenerator House, Ass'y Machining
1 17036 Cylinder House, Ass'y Machining
- 4 17162 Tube for thermocouple
4 17161 Sleeve for thermocouple
4 17160 Tube for thermocouple
3 17159 Tube for thermocouple,As 'y




1 3 17137 Gauge
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Heater Tube, Ass l y
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3 17042 Heater Tube
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1 17037 Cast, generator housing
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4 17163 jubg for thermocouple,3V y-
4 17161 Sleeve for thercouple
4 17160 Tube for thermocouple
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4 17164 Tube
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4 17166	 Tube
4 1 17169	 Lock plate
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2 17151 Flame Guard
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4 17164 Tube for thermocouple
4 17167 Lock Plate



































1 2 17020 Oas Cooler, machining,Ass y
2 4 17016 SO41 Strip
1 0-ring 79,5 x 3	 Viton
2 0-ring 76,0 x 3	 Viton
1 4 14393 Back-up-ring
1 4 17015 Back-up-ring
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1 3 17018 Cooler Housing
2 3 17033 Endplate
449 4 17014 Tube
6 4 17017 Support bar
2 4 17013 Cover plate
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' I Sleeve AISI 304L
685 1 Net Wire, D =50/ti Mesh 80/A
	
AISI 304L
2 Protection Net RPD-Pz 80	 x 0.75 mm
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1 1 17045 Water Jacket Assembly
4 O-Ring
4 O-Ring
4 17025 Duct Plate
20 17108 Stud Bolt
16 4 17109 Stud Bolt










4 3 17111 Flange
8 3 17114 Ring
4 3 17110 F1 n e
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1 3 17116 Dome Assembly
1 O-Ring
1 3 17174 Piston Assembly
2 Piston Ring
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1 3 Piston Foot
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1 4 17115 Dome-Upper Part
1 3 17117 Dome-Lower Part
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1 Water Pump Assembly
1 Water Inlet Tube
1 Water Outlet Tube
1 Radiator Fan Drive Assembly
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1 Combustion Air Blower Assemb ly
1 Variable Speed Drive Assembly
1 Electric Blower Motor Assemb ly
Atomizer Air Compressor Ass'
1 Pressure Relief Valve
Toothed Belt
1 Air Throttle Assembly
1 Air Flow Meter
1 Air Filter
1 Fuel Supply Pump
Fuel Pressure Regulator
1 Fuel Filter
1 Fuel Metering Pump
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1 Control Block No. 1 Assembl
1 Control Block No. 2 Assembly
Assembly
1 Control Block No. 4 Assembly
1 k:^.iroyen Compressor Assembly
1 Servo Oil Pump Assembly
7 Oil Tank Assembly
1 Ma netic Fick u
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The following Engine Drive System Parts list










INDEX OF SECTIONS UNIT~ :::> :sr1~LIt.J6 A..~.E. 1I., • .:::>t> I . 
Dfs\ur 1.-z.-8oIAI1-'-SoIB &-~·8qcl 101 IE, FI IGI JHI IJ I 
SECTION S~ ~! SlCTION 
INDU I I 
CI2. .... toJt<.C .... SE J..IooJO ~'E.C>PL .... TE::. 2 2 
CltM-lK~HAFT~.OUTPUT :!»H~FT (Gf~ClS) e 2 
CO~t.JEC.TINa. R..oD 4 1 
OIL PUM.P AND FIL."'E.R.. ~'(. ? I 
~MP CD Z 
H'(DRO&E.N PUMP DRI'IE. 7 I 
Re~ Et-.lD GiEJ..R TIM.\t-J~ DRIVE. e 1 
INTER.C.~'NG At-JO \OL..I!.R. cqE.6QS e> I 
w ...... Te~ PUMP_ 10 2 
LINK ARR .... N~EMe"'T II 1 
CH""N ARR.,Ao-NGtEME.t-..1T 12 2- ~ TO FOL..L,.OW 
MOTOR.'Nc::. TE:ST P ..... R"TS '3 I 
D"ft-JAM Ie &~c.n .. 'e.OF- C~~~.,.., 14 " 
" SJo..FET'f c.uJTo-\ t:>12.l\.IE. 15 Z 
ElIGIIJE/CLUTCH HOUSIN~ MouNlhH. &"11 I~ , 
pmlO. 
p"'.1O. 
























PARTS LIST ICLIENT UNI"T':D STu~L'N~ rROJECT A.. 5. E: '-AOC'" 1 . ~Ecr. 110. Z. 
---!SitTlO" c. R.6.t-.J K. CJI>.. ~ E A.Nt:> BEDPL. ... lc ~HT.NO. 1 
D~~~suOt r I . z.. 801 AI lal lei 101 lEI IFl JGI HI JJ J Tkl NO.OF SHTS..Z 
~ =ii R~.A:f p1t.f~. DESCRIPTION OF PART ~= MATERIAL & REMARKS 
I ~2.74·I08 CDI lO~ :c.~I<~j&EDPUIo.."e. ~ I P~Q.TS C-IST na.G.~9 ~I~aw 
t ~4-1\" ~'" CD C.R..6.."'-lKC. ... ~E. 1 
3 ~~74-1l7 (P"17 'f!>E.DPL.A..'E t 
4 32.74-1~ CDll"4 5TUD -c:.JZ:N..a..cOG61t) ~ 12 
.-.-
5 3274-~ (.,,~" NUT MI2. 12 
- -. 
6_ ~274-1~ a" 1~4 WA.~HER. W\ 12 12 
. 
7 I!IOLT M.e, J<. 40 LoN~ 5 
8 e.OL T N\8 )C 4~ La P.lG 2-
9 \~"'S.UfR. MB 7 
10 3,14- ,~, "u~~ R.\f'4G'l)oWfL. dJ I, "9 Z. 1{e.~J>p'-k1C! . cU •• b,dI,Sfl 
II 13z. 74-1~ c." ~7 R. • .Jt:. :boweL ~,1. J(,t Z. Ithl"TI!A..C"S.IUC. - c.R. ....... ucc~ .. £\ 
IZ Ciis::Lue. $CREW MCD -, )( CQ I (c.R.ANKCA$= - 'N"cR.C~'~' 
I~ 
14 a~4-t& ~tD"80 OlL •. ~ET I 
15 Loc."C .... UT Me, I 
16 
17 jGR.ue. 6C2EW 1tc\12-'·7~."C , (MA.IN OIL. G~LLER."{) 
-
18 
19 WIItE "HREAD'N5~":I~~ 1<0 (c.'CJ>6J::. TOP !">&C.I<. tS.TUe>st) 
20 ~uu:. TH RI!:....o 1 .... $elCJ~.;:-~ ~4 (HVDA,OQ&N PUM.P STUO&) 
) , 
" ) 
9;;$,411£11$.1 #4 . Iii .. 4.1#, ,diMMii. 4#.'i¥.iiAf"'lI'r~""",, ...... " 
Ricardo 
PARTS Lls·fEr U""'TEO C""Tuu.,~ROJECT .... ~.e ",,"0'''' 1 UCf'. NO. 2-
~£CTION cQ" ...... ~·· .. u< .. c~se. "'NO i!>E.OPL.A.'TE. ~Nt 10. 2-
~£SU~f \1 .z.-eol Al la\ lei 101 lEI IFI IGI HI IJI Ikl "o.Of SIITS.-2 
_~: =~ R~.R::' PA'i(f'iO. DESCRIPTION OF PART I'=' MATERIAL , REMARKS 
I ~274-I3e a,lle>e ~E"""L- , OP~M Z4!>!;7 -c.~ 
2 ~274-135 <D 11.3:" SI:AA'Nt:» &U&H ~~I= T I ~.O_G~.'" ~~a.\ 
3 
4 






















LIST iCLIENTu~'T""D~T'P'-''''''e, rROJECT A.S.c. M.OD , PARTS :.u. •. MI. a. 
SECTION CR."NK5 .... "FT, OUTPuT SHAFT AND ~'N e,eAR'N~ (G-! .. R~) IS"'·'" I 
D~~ESU~f J, ·2,·sol AI 181 lel (oj JE1 IFI IGI HI IJI Ikl INO-OF SNTS.. Z 
I_~ 
-NO: =~ R~.A~ plRfNo. DESCRIPTION Of PART == MATERIAL & REMARK .. , P)"RTS Ll ST :DR.G. "" '-12.01-
2 ~74-"2 ~" 12. CCl~toJK5,,",""'FT(c(L. "-19'4 .... ~2 1 
3 DOWEL 9 cD )(. IcD \ B.O. SONEHAh' 4 TURNER., 1..:1'0. 
4 ~2.74-1~2 COt 1~'2 OQ.,,,= PEe:. - OlL ... PUMP 1 
5 
, ~74- \I~ <DIII~ ~""'KSH,fI..F.T (c.,(L. Nt? 54""'4 I 
1 DoW E!.L ¢J ~ )(. '<P I e,.O. eot.JE .... 1VA4 'TUR.NE.A.. L."TO. 
8 ,-
9 ~274-'47 cD" 47 . ~EA.R. eRe.. HSC!t. At!t6'('. I P~Ct. ,. Sc..I S T ])R.G.""· Gi."~!. 
10 &274 - '4!! ~114~ eEARlNC, Ho..,):!!»INGt-RE"'R I 
II &2.74 -l4': <0 I' 4'=" eusa-t 6A.VU.l.- REAR HOU51Nei , 
12 ~2.74 -141 (0114 , 6USH L.AAE,E.'" 2I:AR HOU$lNe I 
13 CAP &,REW 1tNQ-1 KIf. U!a. ..3 
14 
15 ~274-1~ COIOO~ M""""" e.E:~R.'''''''~ (H"L-F) 12, &.0. V""~DI!!:.R.VI!.L.'- '-\0. 
16 ~274-"O tD" 10 T .... RUST W~~HER 4 ~.o. v ... "" DI!.A..." &L.&- L"TC>. 
11 




















"'T~r ""'10'1"., Ml,1iWW.l W, ~.'i .,/PiUM i 14M, j!Mi';~!M$ii" 2 ,ilIMI:'!; Ai!I";~J I ~4';P4 ",. 41Pii4 
Ricardo 
PARTS LIST ~lIENT Uwr -::l) ~,. ..... .l..JNG. f"'OJECT ~.s.-E... t· OD 1 ~ .. 3 
SECTION c:5t. ...... U, .. ~~, OUTPUT S\-\JioJ=T ~Nt) M~N ~HGa!:» $1fJ' ... 2 
~~~.fEf J. -l'80 1 AI lei 
~ =~ R~,"~ PAAT NO. 
I 





















.- -- - . --
lei lDI JEI 1Ft IG 
DESCRIPTION Of PART =: 
LlN~ WE.JGr.~\ ,..,.~'t 4 
CJt...P ~T!> - Mto1C.lS loNG. 8 
HI IJ I Ikl 
MATERIAL & R£HAItIS 






















PARTS LIST ICLIENTu ... u--"!o $'T.""L-, ..... ce. fROJECT ..... s. E:. . MOD' gCl'.1O. 4 
~ECTIOM CONNe.C.'tNC!I ROD - POWER.. P'~TON $Nr. 10. 
, 
rii \1'2:80 AI fB leT Jo1 IE1 lFI IG HI IJI IKl .OF SHTS.. I 
Rdit.R£,~ pAA,... DESCRIPTION Of PART ~~ MATERIAL & REMARKS 
I PA..CL ,S L t os 'T ~R.G M"~'2ol 
Z ~4-I04 ~llo4 COt-& .... ec.T'''''C. ROD ~'(. 4 
3 l!a74- 10' ~'I o. c:.ow .... e.c.TlNCa ROC> , 
.. a2.74-I07 <OJ 107 ~"'L~ENO e,.u~",", 2 
5 ~4-\le <01 r 18 &H!, .: .... D ee~l""Gt (HAL~) "2. 
, ~2.7.f- 102 CDI 102 eoL-T - CONN. RoD 2 
7 3Z74-10! tal 10& .... u-r - CONN. f:.2.OD 2 
8 ~4-10(Il ~I • OG; ~MA.L-L- - eN 0 PIN , 












.. -.. .'.' ~.~ .. "~ .... ,~". "" .... -~ .. ' . 
, 








t-'AHI::» L'ST 1""'C."·U""lTJ:O ~"lRLl""'C2:a r"UJt" JA.. • 50. e. 
~ECTION OIL PUMP ........... 0 FILTER. "~~E.Me LV . 
D~lESU~f r I .2.. sol A 13·1·.qsl leI 101 lEI IFI IGI 
~:.m' R~.R~ PART NO. DESCRIPTION Of PART 
I ~4-14~ C:P1l4e poIL,.aR., (0"_) Hou~,,,,,c. 
Z SoL.,. M,6 X 2.5 
3 eoL'" M.e x. 5~ 
4 W .... '&H E.A.. M.e, 
5 ~ESS~E PLUG 14 sSP. 
6 PLU6 14 B.S.P. 
7 3274-I.!X (Q.1I.!:>0 G~E:'-T-FILT~R. HOU~l~ 
8 
9 ia274-1!:»l COli 51 AJ)~~- E.L.eMENT To FlL"TER 
10 ~-I~ ~1Ia,o OIL FiL..TSR -M.F co~ 
II 
12 ~74-1~ <01148 0"_ PUMP c.o"'~PLETe 









.•. ,.,. .... '". ,,,, ",_." .... , ...... ", ,,..," ... ' ."""". .... ",'" ... ' '" ... " ..... ~""''' .. ,,~, .""'" ....... "'"'''.''''''' , .... """""~,.,...,." .. " ..... "",.,-













ISHt • I 
HI (J I rKl INO-OF SHTS.. 1 
MAURIAL & REMARKS 
"'RG ...... L"~2.ICA.TloN SY'STC!M. ~i204 
UNBRAI(O 
e>.O. PUROL..A..'oR '"TYPE.. 





0 2 ~~ 
0-0 
ella 
>C> C m 
~iQ 








I-'AHTS LIST l","u:''''uN''TED &TUtLlN~ ~ECT ..... S.E. 
SECTION ~UMP ... ~Uc..' to",", Plt-'E. 
D~~ESU~F I. ·2.·Bol A IS·l·soIsl ,. !.. aoIc I 101 lEI iFI ItrI 
.. NI~ R~~:: P~r;,. DESCRIPTION PART MD. iSII.[ OF 
I ~274 - II., CPIII~ ~UMP 
2 eoLT M.e )( 20 
3 80LI MI!> ~ 80 
--
4 WASl-tER MB 
5 3214-110 l#1 I 'ZO u.~" -SUMP 
6 ~274-~ (glleM - 'hI PLU<:a - B.S. P. - DRAJN 
7 ~4-'SI CQI167 .:1'on· ... .,. R ....... <!t 
8 
9 ~4-tee (01 tee PLUGt -I "&$P-O'L .... c:.JnI:I 
10 ~274-1tJ! ~118~ ::To .. • ... , R,I N e.. t::>c:NrTY 
II 
12 '274-~ c,.,1209> bt~"~ fJ.6s,"/ 
13 32l4-~i ''''2.07 . DI~-r,~~ 
. ..- 32.74-~ ~12.0S DI~'·Ic:.K.. <OLI "'R--






,,, .. ,,,,",, "... . .... "',, ", •. " .... ,' """ •. , "" ... ",". "", " .",,, .. , ... ,, '" "~''''''M'''''''''.''''" ........ ' 
MoOD I . -----ster." 0 
SHt 110. , 
HI IJI Ikl IIO.OF SIITS.. 2-
~= MATERIA!. I REIWtIS 





, e..o. E~(~ ~ &4 0 2:76 (4) 















PARTS LIST J"LIt.NI UNITED ~TI~HG.rwECT t....~.E.. 
ISECTION ~Utot\P 4-- ~tON PaPE... 
O~~E~uCV 1'02'801 A 17·~·aJBI lei 101 lEI IFI IG 1 
-
Me R~.A~ PART NO. DESCRIPTION OF PART MD. ~[ 
I 
2 ~-2.I1 ", 21' ~TION PIPE ... f:l::E.W'&::I 
3 
4 3214-184 
""84- !>uc..TI~ PIPE.. 5 3214-Z2.3 b,z.2!, ~.- OI~""'<M 
6 av4-21Z ~12.'2 c..L.IP 
7 3Z.14 -lot!. "121~ t4OU~INC. - ~TR.N"""ER.. 
8 
9 ~14-18S ~"8!:> ~~NER-. 
10 1"ScO-404M C.1fi!:..C.U P 
II Su4-2.t1 '-'I Z,.17 0' ~""'G. 
12 










SNt 10. Z 
HI IJI III r-OF sm.. z 
ra: MATERIAL I REMARIS 


























r~nl.;;J 1..1,;:) I ,---'" U ..... rrED 5'TU~.UH~ r:"""It.'-1 '" .S. 1:. ",,"OD I $la .•. 7 
SECTION HYOA..O~E.N ~""M.P "'R.IVe... 5Hr .• I fii 11·2·s01 AI lal lei 101 lEI Iff IG I HI IJI Ikl ~OF SHTS.., 
R~:f PARTNo. DESCRIPTION Of PART 
== 
MATERIAL & REMAIIIS 
I ~'27<4- ,,,-;, G:»"G.S eo..a ..... ECTI ..... e. ROO ~v. • PA..R.. -r S LIS "'j' l:)2.G.. ",. ~ I 2.00 
2 !.274-114 ~1I'4 C:::OWNEG1'IN~ RoO - ... ~ ... iP 1 
3 !!a74-143 tPIl43 S~LL-I:""'O e,uSH Z 
4 ~7"-1~ CQII~!) &I&-END 6~1"'~ ("'''LF) z 
5 ~274-17C! (#1176 6Ie,-E~D STUD 2 
6 E->16-ENO NUT-Me> 2 
7 ~.-'7!1 C2JII7C!> ~LIPPE.R.. PI""" I 


















_Ov' t v .... ,-~E.O ~T'RL-'N&r"WU .• IA...S.E. Mo~ , . e . . ... .. . ... 
SlCTtON ~E:AR. ENt:> (~":""'R.. . nM.'NCt DR.IVe:.. ~ Al...,.ERN ..... TIVe.S) SNT. NO. . • 
~~l~.f "'l:80IAI5'3~81- lei 101 tEl IFI IG . HI IJJ 1"1 IQ:OF SIITS.. 2-
~ ~ ~R:: PART NO. DESCRIPTION Of PART ~= MATERIAL & REMARkS .-
I ~274-16~ cDt 169 GCA~ - C~A.N<.s .... II..r-T 2 o·e, Mot:>ULE. 
-----
- -
2 ~CAP SC~EW Me -.!.~~~~~ 10 




5 32:J4-ttOl a,.ll~S GEA.c::t.. - DR'''ie ~AF' , 0·5 MOOUl.e: 
-




, CA.~c~e:.w M(O-I IIC.. 2.0 4 
U\ 




III j52.74-IEN (Qllc&7 GeAR-CRANK.$ .... "FT 2 1·2~ "",,"OD U L.E-
II c ..... P &CR.EW ~-'·2!>xle 10 
12 ~eL ¢G; )(,. 1<0 2 &.0. E!oNE~~ "'tUR. ..... e.R L:TO. 
11 
-
14 ~2?4-1" tDIlCDtP Gr~ - !:::>RIve SH .... FT f '·2.15 MODUt_E 
15 ~..,p :.ca.EYJ M(o-I )(.20 4 

















5 l174-21S "12.~~ ~ U, NeE' WElC:;W T - GJ"' "... , ,a"". .... ,U" -.t:,. .s. .... 4 c~""';;;;"'_._--I 















.. ... "."""''''-' .. ''''''_,." ... , ... '''~".''Iil!'*'" .. "' ...... '''' "'''''' "'NO 








PARTS LIST JCliENTuNIT~O ST'~'_IN6 ro,IECT A. .:!>~ e . v..ot:> I 15Kt-. ~ . 
SECTION 
't-..JTE.R.CA..SI N c:. . SHT. 110. t 
~~Esu~f It ·Z.·80 " 17.1·~B lei 101 lEI IFI IG HI IJI Ikl IO.Of SHTS.. \ 
... NIl:. R~."DO PART NO. MO. lsitt . NO: DESCRIPTION Of PART ~= MATlRIAL , AOWIKS 
1 13274-121 (01121 I N-r.E.RCAS ''''<51 I ,"''''£.~c ... ~,..a~/lQ\.f.R. ~:-~fi.~T5.aA.C.· 
-
2 ~274-19c ~II~ ,sEAL , DP ~ IV\. ~S'20' 2. 
-
3 BoL, MB )It <D ~ 8 
.. ~274-\Z: ~1l22 . iG.A.~KcT- lNTERCA~\~ ~ I 
5 
6 5274-1,2 <OIl ~2 s:., LLE:.R... CIa..P -OIL I C.aANDe86 '-TD. P2.28~ 
7 ~27~1'1 co"~1 OIL ~ILLe.R... I IC. UD. 18c... 
8 
9 
10 ~274-174 GI174 IDLER GEAR A:!6'( (e3T) t ~,..p.'IW\. "'-T. &UIU:>. 
II ~274-1~ (Q11~7 IDLe. G.E:~ J:Io.S;6,«'12.T I 3 100 ro. p.,.". 
12 ~74-111 ~1I? I GE .... R. - I OL.ER. (e~T) , ~ ".p.M. ALI. 6UlLO 
13 i&274-'7( (01170 6EAR.. - 'OL..E:.R. (7'2T) I !!J,oo r. p.m. 
'4 327<4 "t.4c:: <01140 BUSH - IDLER.. Z 
--
IS 
16 .32.74-142 tOI142 tOLE.R HUe, I 
. 
17 e,oL.,. W\~ "'10 2. 
18 '0' R' ...... e. I RM. 02.71 - IcD 








tJAHI:;' '-I:' I r .. · .... ·U .... ITCD STlRLINa. r ,."", ... A.~.e. . MOO I . ::."" •• MI. lO 
~£CTIOH W" T ER PUM.Y. SHT.IIO. 1 
D~1~sU~F J ,0z.·80 1 A 17.~·aoI81 lei (o( (E( IFI lGJ HI IJI "it; I 110. OF SMTS.. '2. ,- Nil! R~R~ ~= IJtIf Sill PART NO. DESCRI PlION OF PART MATERIAL & REMARKS .. -
I ~274-182 cDlI82 W"TE.R. PUt.l\P /455EM8CI I P~qT~ '-'ST l>R.G."'" ~"~4 
2 ~'274-1~ CpIl2.3 WA,.cR. PUM.P SOD"'" I 
3 ~4-125 <0112.5 """'TaR PUM.P SHAFT 1 
4 ~274-1'3c GI'30 SEAL I PRo . l~. oS. 12 .(v~:; :>\JPPL;f) 
5 &S.Ao.R.1 N (',!,~ \ :5i<.F- TYPE 3203 (401( l7" '7'5 
, C,R.CL.IP \ ANDE:RION OlN 1300 -40 
7 ~274-'7! <P1I7.3 6e.A.R-WA..'TE R A.JMP( I ~'-': . \ ~Or:p.m. A..L.'. &UI LC>. 
8 ~2.74-'7~ (Q1172. !SeI!!A.R-WA"1!R PuMF('531 ~ \ 3 lex:> r. p. fY'J. 
9 ~'274-1~ tP II~w ~e.~ H~-WA~ PuMPS-W IT , 
10 ~274-12.7 ,,"2.7 IMPELL.E:R. HUe, ~'Y. , 
II e274-la (bl' 26 IMPe LL.J!!:R.. H L:)e!> ~ 
12 !!a74-128 tOll2a I WI. Pe. L. L.Eo R... , :;uPPUE.O 6"f lJ&~ 
13 ~274-'81 (Dlle, FAC.e. R..I Ne 1 
14 
15 327 ... -.,& "11'8 OIL $EAL - OP t~307 I &0 GACO 
16 CI~G'-'P 1 A. ... De.aTO,,", 1400 -I" 
17 
18 $Z74-I2.!) <2:J" 2. 4!> RUe.SlN6 I=~E 1 LAR I co - 3& - Q,(u~~ &JWCf) 
19 CA.P ~eW Mt;:, K 16 c& 







~~I~~~~~e'Rt;~'~:~~~~~'~~_r·~~~I.-'--~~S.E.- ~OO \ ______ ---II-~-~CT.-. -IIO.IO-.-~-O-~ 
i>W~u~f-k·i·-8~AT la/ !el 10/ rEI IFI-'lGi HI IJI Ikl ~O.OfSHTS.2. 
~ ~~ ~~~~._ _ !~~ _ NO _ DE5C~!~T~~N __ .~F. _!~AT ____ __ ~_O._Offii1....-_M_AT_E_R_IA __ L_& __ AE_M_AA_KS.:_ ___ ~ 
I 
---- -.------ ---- ----+--t--t-------- - .-- ---- - ------- --- ----------------~ 
2 82}14- '~I <0, I ~ I Y.J/'..TE R PUM.P ecx::t-( ~ , 




0 2 :al! 
.-





3 IBOLT Mc:D X. 2':> LG. 2-
- -- - f---- ----1-- - .. - - --- - -- -- 1-. ---I---------------~ 
.. '80LT M.<O )(, <00 L..e. . , 
--f-- .. ---------- -------- I 1------' ---- --f--:::---~f__--
5 iW~~HE.~ M(O & 
f---I__- -------------1-------- +---+--+---- --- - - .- -- ------- -- - ---------------------1 ~ - _________ _________ I . _______________ p _____ +---+ ___ _ 
J---7+-_-+ ______ -.-----t--+--+-~~"'!::-~~ .)(_Ib-: ~~ I ' __ 
8 \A.I ... t:!!!> ..... E:.R.. M...(O I 
I-- --. --- - -- ------ ---------t---t-t--------- --- ------Jf---t---------------I 
fo>--~:I~~I0Z~--+--I-+-w,-"..,.-I!:R--pUM.P -''''Lii--p-,' -·+-I---I~----------------I 
II ~4-la2 <D II &2 ::.~~:!~~! -2:~' ~ ~ f--- -.---~-- -.---[~~~---+-+--I-----.--__ _._ - . ___ -----1-. --1:-------------------------------------------------_-_-_--I~ 
::_ __ ~-L=_ W~~_M~~_-. ___ -_~-_--...... f--~---_ll--~.~~-~~-=--=-~-~-=-~-=-=========~~~~~~~ 
:: ------t-- ._-+-.-+-+--- - .. ----- . -... - - .. , - -_ .. ----t----il-----------------I 
~:=~:=:---:~=---l--_--_---+--f--+------~ '----~-~~-~-~~=- -+--4---------------1 
r- ---I--J--+------.- -------.------+--+----------------1 
19 ~-+-~--.. -.---I------+-+--+----------------.--I---+----------------I 
20 










PARTS LIST lCLIIT 'NrTEr c;T'~Llt..Ju I PlOICT ~ 
SECTDI MOTORING TE45 T PARTS 
IV l·l·aoIAI~ 3·~.1 lei 101 IE) I f I lsi 
.. III IItUII PU'II .. ouc .. ,. II PAIT 
• SUI MC .•. 
1 3Z14-154 <'01154- ~IP. MJ6S -~ RSlON 
2 3214-153 <01153 LIN ER. - POWER PlSlON 
3 
4 3214-151 (01151 LOCATING R..ATE 
5 SETBO.. T - w\l4 )( 40 LG. 
I 
1 3714-~ (o115~ escl? MAt;S - HYt>. A.).J\p 
I !Z14-IS5 ~J I~-:' LINER - H'YD. POMP. 
I 
11 SET&l...T. -UNE;~ "TO 
11 C.RANK~ t\A&x20 l..Ca. 
12 
13 BLANKJNu PlN~ FOre:. 
14 OIL ~0l.E5 IN c.'c.I\SJ: 
15 ¢ Zl~ ~ 12 LG. 
11 
11 3114""1 t\~L"'''''C.G N~ I GHi r-~ot.l"T 
11 KEY ~"~M5S 
11 !>OL.T - oMS. - I,1.'S " 2.0LG 
21 
,,, ... tlfll 
p..A()D sm .•. 13 
SIT ••• I 
IH I J I III •.• SITS. 1 














. _. ,,_ ... - .. _,----'..j. 
Ricardo 
PARTS LIST lClIEHT U~rTEO ~T'0..uNG. r!toJEC'r ~5t.e.. ""ot) 1 SEer.". 14 
-
SECTION D'IN""""'IC. B~'--"Nc..ING.. OF c.~ •... U::.~~ SIfT. NO. 1 
D~~[StJ~f 11.2.80 AI 18 lei 101 lEI IFj IGI !'fl IJ I Ikl INO.Of SHTS.. Z 
~I.~ t'li RJi:.AOO PART NO. DESCRIPTION Of PART =c:t MATERIAL I REMARKS I NCr .No. 
I t.~K..~JI-.FT - N°' t.Z C.:H ~N 
2 ~D4-~ &"""LJo..Mc.E.. WEJc:;.H:T - F~T I 
3 BoLT MIOlC.. 30 LONG,. I 
.. DowE.l.. - t/>fo ~ 15 LON(M I 6oN~ ~ -ru~EJa.. L"TD 
5 
6 ~2.14--m ~c...E. ¥oIEJG..t-\T -~ I 
7 SOL T - ~e 'JC... 2.5 LONe;. 2 
8 Do"",,E.L.. - ¢> b". 1& LONG. t eoNE..H~~ t..1Utt.H~ LTD 
9 
10 ~4-224 LINIL \NE.Je;.~T ",~!:I( 'l 
" 




















PARTS LIST ICLIENT UNr-s:.O ~T·~UN"'IPROJE(.l 
-" "-
~~E. lAor. 1 
SECTION D'fN,.,."",\e, S~c..'Nc... o F c..R.JIo...NIC:...!:»~~T 0 
D~~ESU~F II ol o8QI AI 18 lei lot lEI IFJ IGI 
r=' :~ R~oR:: PART NOo DESCRIPTION OF PART ~= 
I 'p~~ N°::\.4 C.;'fLI L.a~ 
2 
3 3Z.74-Z2.7 &~c.c. '+JEJc;.~T FIi!.Ot-lT I 
4 SoL"" - MS "- 2..5. LO N<' , 
5 OQt.N E..L tJ> b "- I 5 LON e:.. I 
6 
7 ~Z.14-2.2l! ~c..e.. ..,., E.lG..HT - PI=.LP 
-
I 
8 ~LT - MS,,- zs·L..ot4Gr Z 
9 
10 32.74-224 L.lN~ WEJG.t-\T - ~.., Z 
\I I CAPSoL T!> - M b,c. ts LON' 4 
12 
13 32.74-22S ~~ Pot-AP ~EIQo\T-~ I 






3274-e2 D'l't IN ~l( 6~c.e.. ~..ANc..EMI NT 
19 
20 
SECI' • ..,. 14 
Sift NO. 2. 
Hr rJI TkT ING·Of SHTS. 0 2-
MATERIAL & REMARKS 
e.o .... E.H~ .,l'(..)RJo..IeR.. L--ro 
~'NIN<". 
'''''''"'."' .,:" 'I 
Ricardo 
t-'ARTS LIST I'-L't.N' UNITEl:> ~TIR.UNG.rROJECT "'.~.E. M('\f') \ ~ECf.1IO. 15 
5ECTION ~/t>.FE1'I - C.LuTc...14 DR-I'IE. Sill'. 110. I 
D~~ESU~f J ,. Z:80 Al~·1·~81 leI 101 lEI IFl IG I HI /JI /k/ NO.OF SIfTS.. 2 
L: =~ R~A~ PART NO. DESCRIPTION OF PART ~= MATERIAL I REMARKS 
I 
2 ~Z.14-2~ ~Il.t.l. FL. "'(WHEEL I 
3 ~ 1l-Sl-'"l1:.R- R..I ""Go 1 ~VPPUeJ) - UNrt"I!:l> S. TIR.Ut-lc;. 
4 8OLT~ - FL,,/WHe.E.L- 8 M..8 Jf.. 2.5 t-o .... Gr 
5 PU-.lN W ~~'"'~ 8 
6 
1 3214-2.2.1 G.1t.~1 ~Nc.. - ORJ"'E.!>t4~ 1 
8 
9 
10 3Z.74-~ ~\t:!'o c:::...uJTc..H PU.. TE- ~..., 1 /ttc.p ~ t ~ S' fo4& N° IC.C.~ 
II ?>2.74-.BJ tao I 'L!.I c..LJJTC.H b.~. ",~s'l , !t..P ~ .. sea:. tf/s'll N° 1",0./" 
12 
13 S.e.TBOLT!> - C.LUT~ 
" 
M8]1. 2D LON" 
14 Pl.JIoJN W ~~~EJiL to M8 
15 t>oWE.L- y+ " 3/4' LoN'- Z e,o,...E.~~ .. "TlJ£NE2- 1.-11> 
16 
17 3l14-ll~ ~I'Z.~:!. BkLI\Nc.e loJelc.WT - FLYWIU.f' 1 
18 S4!T SoL T - M~" loS L<C.. 'Z. 
19 
20 I 






I-'AHTS LIST I"LIC."I UNrtC.O !>TIG'UN'" rtlOJf.CT "'.~.E. 
~ECTION ~""FE.:N - c::..LU"Tc..,,", DR.NE-
o~~~SU1F J I- Z .. 8,-' AI 18j lei 101 lEI IFI IG 
LJ: ~~ R~a~~ PART NO. DESCRIPTION OF PART 
I 
2 32.74-ZI9 ~'Ll~ Io--UT"c..H ~OU~'N~ 
3 S,",-LL. eE~ , .... G. 
4 c....u:..up 
5 
6 ~-CLJJTc.H HOu~I""Gr 
7 e,ol-T::'- C_UJTCJ.\ HOU~INca 
8 PlJ.JN W .... ~~E.fi!.. 
9 
10 &>L..T-~ HoU~I""G. 
II NuT - So&...:r - t-\oU~INGa 
12 PlAIN \N~"E.IL 
13 DaViEL '/2.' -- '1/4.' LoNG. 
14 
IS 





~'I!lljK~~IIi!W!I!III/HlllIilllllkIlIU"" "MIlIII."'"··''''·'"'~''"' 'I "1!l<jUWilpIll,U •• 'IiII$ll,"iIIII'I"""~"""."" ,,,,, .... ,"' •. "<I" ",,,"",,,;' .... 111',, .', ... ,,'" ,'IIft,."",JIII,,,,o" ""'I'''''I''''' ..... _ ... ,"'''' .. "." •.. ,,~''''"" ,," .'k' ........ "" ........ " ... ~,,, 
. 
L\OD 1 slCl'.-iO. 15 
SHI' •• 2 




I ~HP '30b 
I ~NDEfObN 1300- 72.~ 
3 '1j,,.' U t.lC- 'Ie.. 40 LoNGe 
Z ~c.' u ...... c. )(... 50 LOt--lG. 
5 
~ 
I MIO)t.. 5S LoNG. 
1 foAlO 
1 MIO 
z 8oN~ '- TlJ~ER.. L-TI> 
I 
Stirling Engine System
C.2 Drawings - Update























































• lUI L I _ 
'\ 
I 
a * , " 
--
ORIGIN r l_ PAGE IS
OF POOR QUALITY
Drawings
ASE Mod I, SES-drawings (preliminary layouts)
	0-17030	 Stirling Engine System ASE Mod I
- sheet 1: Right Side
- sheet 2: Left Side
- sheet 3: Front view
	
0-17034
	 Top View Sketch
































































---- - - - - - - - .~ 
---'~-----.. ' . 
\\----~ 
. \ ... ~_~ . .. ~~~/f Starter Motor 
-- t. Crankshaft 
Preliminary Drawing 
0-17030, Sheet 2 
~ , . .. 






























































































































































































C.3 Drawings - Update










ASE MDD I Nomenclature Basic Stirling Engine
--17043	 ASE MDD I Layout Basic Stirling Engine.
For longitudinal sections, reference is made to
Engine Drive System.
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Engine Drive System



































Connecting rod. Power piston
Crankcase/Bedplate. 'lachining drawing, sheet 1
2
Crankshaft. No. 1 and 2 Cylinders
It
























Arr. drawing. ASE MOD I. front view, sheet 1
Plain drive shaft
Oil filter housing
Retaining plate. I.; .:-cs
Flywheel plate
Lubrication systmi
Crankshaft. P-iveshaft. ASE MOD 1, sheet 1





1-61201 Lubrication system, sheet	 1
1-61-704 2
1-61205 Intercasing/ Filer assembly
1-61206 Crankcase/Bedplate assembly. ASE NIDD I, sheet 1
1-61206 ''	 2
1-61216 Lor.situdival section with clutch. ASE MOD I




1-61232 Arrangement for dynamically balancing
crankshaft. ASE P•UD I
1-61236 R.H. Bracket to bedplate
1-61237 L.Ii.	 of
1-61238 R.H. Bracket to clutch housing
1-61239 L. Ii.	 ''
1-612 .10 Crankshaft. No.	 S.	 1. and 2 cylinders
1-61242 Safety clutch assembly
2-61104 Connecting rod assembly
2-61114 Connecting rod - Hydrogen purr
2-61122 Intercasing ,asket
2-61131 Gasket - Intercasing/water pump
2-61142 Hub - Idler
2-6114S Rear bearing; house
2-61147 Rear bearing housing assembly
2-6i153 Liner - Power piston
2-61154 Reciprocating mass - Power piston
2-61155 Liner - hydro-en pump
2-61156 Reciprocating mass - Hydrogen pump
2-61165 Connecting rod assy - Hydrogen pump
2-61166 Straight spur gear - Driveshaft
2-6il67 Straight spur gear - Crankshaft
2-61168 Helical Pear - Driveshaft
2-61169 helical gear - Crankshaft
2-61170 Helical idler gear 77 - teeth -	 (310(1 rev/nin)
2-61171 Helical idler gear 83 - teeth -	 (3600 rev/min)
:-61172 helical water pump gear 153 - teeth - (3100 rev/min)
III-18C
2-61173 Helical water pump gear 131 - teeth - (3600 rev/min)
2-61174 Assembly.	 Idler gear/hushes
2-61132 Eater pump assy
2-61104 Parts list	 Irg water pumip assy
2-61196 Water pump drive huh
2-61197 Assembly - Idler gear/bushes
2-61200 Parts list drg hydrogen pump assy. Connecting
rod parts
2-b1201 Parts list drg power piston asst'. Connecting
rod parts
2-61211 Oil strainer assy
2-61220 Coupling shaft
2-61224 Link weight - assy
3-61102 Connecting rod bolt
3-61103 Connecting rod - nut
3-61106 Slipper p iston pin
3-olI( F Bush small end - piston rod
3-61109 I•lain bearing
3-61110 Thrust washer
3-01118 (.on rod hearing •- power piston
3-61125 Shaft - water pimup
3-61126 llub - water pimip	 impeller
3-6112 - Impeller/huh assembly
3-61132 Gasket	 -	 ;inlet pipe
3-61134 basher - NUin hearing stud
3-61136 Dowel - Crankcase to bedplate
3-61137 Dowel	 - Intercasing
3-61139 Big; end beating - Hydrogen Pump
3-61110 Bush - Idler huh
3-61141 Out C  N IS) l - Rear bear in„ Ilous ing
3-61133 Buusii	 -	 Small
	
end
3-611-16 Inner hush - Rear hearing housing
3-01150 Gasket - Oilfilter housing
3-61151 Adaptor - Oilfilter housing;
3-01152 hr i ^ e per - Oil
	
pu m>1i
3-611o1 front. end balance weight





3-61178 Stud - hydrogen pump con rod
3-61179 Piston pin - 1t'drogen pump
3-61180 Gear oilspray jet
3-61181 Face ring - Water pump impeller
3-61181 Suction pipe
3-61185 Strainer - Oil suction pipe
3-61193 Parts list drg - Rear bearing housing assy
3-61199 Nut - Main bearing stud
3-61-1 12 Pipe retaining plate
3-61213 housing - Strainer
3-612-1 1 Bearing
3-61223 Collar - 0 ring
3-b1225 Dynamic balance weight
Front - Nos 1 & -' Cyl
3-61226 Dynamic balance weight
Rcar - Nos	 I & 2 Cyl
3-6122' LJ-n mic bal:ulce weight
Front - Nos 3 & 4 Cyl
3-61228 Dynamic balance weight
Rear - Nos 3&4 Cll
3-61229 lh•drogen pump weight
3-61233 Flywheel balance weight
3-61231 Gear balance weight
3-61235 Gear balance weight
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ASE MJD I, Engine Drive System
- For overall system layout, reference is also made to sections
2:2 and 3:2.
- Sub-system Layouts
3274-25	 Crankshaft and Conn.-rod Layout
3274-26	 Link and Chain Drive System
3274-32
	
Hydrogen Compressor Drive Arr.
3274-39	 Rear End and Water Pump Arr. (2 sheets)
3274-37	 Lubrication Oil System
3274-30	 Bedplate Arrangement
---	 For Crankcase, ref. is made to details
---	 Crankcase/Bedplate Assy (scheme)
-	 System details
1-61101 Connecting rod - Power piston
1-61112 Crankshaft Nos. 1 & 2 cylinders
1-61113 Crankshaft Nos. 3 & 4 cylinders
1-61116 Crankcase (7 sheets)
II	 14.li . 7 u....v.a^..	 ^ .	 ..	 ..	 ,
1-61121 Intercasing (3 sheets)
1-6i 1?3 wirer 0-mm P-Mv
f X ' t 1,,.,. -Cc inect inQ rod	 Ryd rnafln ni mu p
-61166 strai ght Spur Gear - Drive^iiaiL
2-61157 Straight Spur Gear - Crankshaft
2-61168 Helical Gear - Driveshaft
2-61169 helical Gear - Crankshaft
2-61170 Helical Idler Gear 72 Teeth (3100 rev/min)
2-61171 Helical Idler Gear 83 Teeth (3600 rev/min)
2-61172 helical Water Pump Gear 153 Teeth (3100 rev/min)








- Supporting test object asse
a separate report (Ricardc
- Comment
Rig test adapters (fly-whet
prepared but not yet c:esigr
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Vehicle I ntegration 
C. 9 Drawings 
ASE MDD I. Vehicle Interpretation (preliminary installation drawings; 
only on-engine-mounted systems shown .in close to final positions). 
0-17034 Engine Installation. ASG MDD I 
- sheet 1: Side view 
- sheet 2: Front view 
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